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MpoioTopIkn TexvoAoyia

* [IPWTEC VEUPOXEIPOUPYIKEG ETTEMPRACEIG:
Tputraviopog (20 000 1r.X.)
e ATTOUAKPUVON KOKWYV TIVEUUATWV;
o EmAnyia;
o YuxikEG diaTapaxec;
« Huikpavia;

* TeAeuTtaia AéEn oTnv TEXVOAOYyia
« Tputravia atmd EUuAivn AaBny Kal aixunpo
AKpOo
« To&o TpUTTAVIOUOU

EmovAwpéva

* Mepikoi atrd Toug aocBeveig emifiwvav!

 FiveTal ka1 onuepa!l



O1 ETrioTANEG ZNUEPQ

Table |.I Medical Specialists Associated With the
Nervous System

SPECIALIST DESCRIPTION

Neurologist An M.D. trained to diagnose and treat diseases of the
nervous system

Psychiatrist An M.D. trained to diagnose and treat disorders of
mood and personality

Neurosurgeon An M.D. trained to perform surgery on the brain and
spinal cord

Neuropathologist ~ An M.D. or Ph.D. trained to recognize the changes in
nervous tissue that result from disease

MNeuroscience: Exploring the Brain, 3rd Ed, Bear, Connors, and Paradiso Copyright @ 2007 Lippincott Williams & Wilkins

Table 1.2 Types of Experimental Neuroscientists

TYPE
Computational neuroscientist
Developmental neurobiologist
Molecular neurobiologist
Neuroanatomist
Neurochemist
Neuroethologist
Neuropharmacologist
Neurophysiologist
Physiological psychologist
(Biological psychologist,

psychobiologist)
Psychophysicist

DESCRIPTION

Uses mathematics and computers to
construct models of brain functions

Analyzes the development and maturation
of the brain

Uses the genetic material of neurons to
understand the structure and function
of brain molecules

Studies the structure of the nervous system

Studies the chemistry of the nervous system

Studies the neural basis of species-specific
animal behaviors in natural settings

Examines the effects of drugs on the nerv-
ous system

Measures the electrical activity of the nerv-
ous system

Studies the biological basis of behavior

Quantitatively measures perceptual abilities

Neuroscience: Exploring the Brain, 3rd Ed, Bear, Connors, and Paradiso Copyright @ 2007 Lippincott Williams & Wilkins



O1 ETrioTANEG ZNUEPQ

* To KOOTOG TNG Ayvolag. ACOEVEIEC TOU VEUPIKOU CUCTAMOTOG

Table 1.3 Some Major Disorders of the Nervous System

DISORDER DESCRIPTION

Alzheimer’s disease A progressive degenerative disease of the brain,
characterized by dementia and always fatal

Cerebral palsy A motor disorder caused by damage to the cere-
brum at the time of birth

Depression A serious disorder of mood, characterized by insom-
nia, loss of appetite, and feelings of dejection

Epilepsy A condition characterized by periodic disturbances of

brain electrical activity that can lead to seizures,
loss of consciousness, and sensory disturbances
Multiple sclerosis A progressive disease that affects nerve conduction,
characterized by episodes of weakness, lack of
coordination, and speech disturbance

Parkinson’s disease A progressive disease of the brain that leads to diffi-
culty in initiating voluntary movement

Schizophrenia A severe psychactic illness characterized by delusions,
hallucinations, and bizarre behavior

Spinal paralysis A loss of feeling and movement caused by traumatic
damage to the spinal cord

Stroke A loss of brain function caused by disruption of the

blcod supply, usually leading to permanent sensory,
motor. or cognitive deficit

Meuroscience: Exploring the Brain, 2rd Ed, Bear, Connors, and Faradiso Copyright @ 2007 Lippincott Williams & Wilkins



O1 ETrioTANEG ZNUEPQ

* To KOOTOG TNG Ayvolag. ACOEVEIEC TOU VEUPIKOU CUCTAMOTOG

Alzheimer's Disease in the European Union

New Cases Living with AD QALYs Lost
1,100,000 per year > 5 mil patients > 3.7 mil years

EVER

Parkinson’s Disease in the European Union

New Cases Living with PD QALYs Lost
762,000 per year > 1.2 mil patients > 5.7 mil years

our w4y

Cost of Care
> 110 billion €

e

Cost of Care
> 13 billion €
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Multiple Sclerosis in the European Union

Cost of Care
> 21 billion €

New Cases Living with MS QALYs Lost
30,400 per year > 540,000 patients > 700,000 years

-

QALY = Quality Adjusted Life Years (MoloTikd Mpoocappoopéva Xpoévia ZwRg)
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Living with AD Cost of Care
> 15 mil people > 330 billion €

Living with PD Cost of Care
> 2.4 mil people > 26 billion €

o
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Living with MS Cost of Care
> 27 billion €
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QuoioAoyia

* T1 givan puoioAoyia;
« H ueAETn TNG Acimtoupyiag Twv (WVTWV OPYaAVIOUWY
« MnxavioTik) (mechanistic) Trpoo€yyion (avTi
TeAeoAoyIKN G (teleological) Trpooéyyiong
* Mnxaviouoi Kal 0XI ATTOTEAEC A

* ETriTreda opyavwong
* Mopia (Molecules)
« Kurttapa (Cells)

« AlagpopoTroinon (differentiation) r; povokUTTAPOI
opyaviopoi (single cell organisms)

loToi (Tissues)

Opyava (Organs)
2uoTiuara (Systems)
Opyaviauoi (Organisms)




KuTttapa

* Ta TEPICOOTEPA KUTTAPA EKTEAOUV TIG iDI1EC OXEOOV
AgITOUPYIEC

AapuBavouv BpeTTTIKEG ouaieg kal O,
[Mapayouv evépyela ato Tig BPEeTITIKEG ouaieg kal 1o O,
ATtToaAAouv GxpnoTa TTPoIoVTa

2 UVOETOUV TTPWTEIVEC avayKaieg yia TV doPn, TNV AvAaTITUcn
Kal TN AEITOUPYia KUTTAPWYV

EAEyxouv TNV avraAAayn UAIKWV JE TO TOTTIKO TTEPIBAAAOV
AvTaTToKpivovTal OTIC aAAQYEC TOU TOTTIKOU TTEPIBAAAOVTOC
Avatrapayovral (0x1 OAa Ta KUTTAPQ)

E¢e1dikeuon

o XpAoN TWV TTI0 TTAVW AEITOUPYIWV YIA VA EKTEAEOOUV

OUYKEKPIMEVOUC OTOXOUG (VEQPPOC, OUKWTI, K.ATT.)




loTOoi

0 0
A‘y'a

* 2UuvOUaONOG

o KuTttdpwv TTapOuoIou TUTTOU KAl JE TTAPOUOoIa
oour

*  AIQQOPETIKWYV TTOCOTHTWYV ECWKUTTAPIKOU UAIKOU

Nervous
tissue

* Baoikoi TUTTOI ICTWV
e MuikoG 10T6C
* NEeupIKOG 10TOC
* EmONAIaKOC 10TOC
*  2UVOETIKOG I0TOG

Cardiac muscle

Epithelial tissue Smooth muscle



loTOoi

* Muikoi loToi « EmiBnAlakoi 10TOI
e 2UOTOAN KaI TTapaywyr duvaung e Anuioupyouv €TTEVOUTIKA OTPWHATA KAl
o TKEAETIKAC HUC > Kivnon eIOIKEUOVTAI OTNV avTaAAayn UAIKwV
KapdIokAdC Puc > Aeimoupyia KapdIidic * ETnOnAiaka oTpwpaTa Kal EKKPITIKOI adEVEG
« AgioC HUC > YaOTEEVTEPIK GUGTNUA, (glands),,£v60Kpl\_/a|g (endocrine) kai
QILOPOEA ayVEia eCWKPIVEIC (exocrine)
* Neupikoi 10TOI ) )
* Metagopd Kal avaluon TTANPOPOPIWV ) ZUVG&TI'KO' loTol ] ]
* Anuioupyia kal HETAd0ON NAEKTPIKWYV KAl ) I,EX)(\”VOUV’ oT,r]p@ouv Kar OTABEPOTIOIOLY TOUG
XNHIKWY ONPETWY aamovGlaTols ,
« XaAapOG OUVOETIKOG I0TOG, TEVOVTEG, KOKOAQ,
aipa, KATT.
* AIlyoOTA KUTTOPA ME TTOAU ECWKUTTAPIKO
UAIKO.

* [lapayouv €I0IKEG DOUIKEG TTPWTEIVES (TT.X.
KOAAayova (collagen), ehacTivn (elastin))



Opyava Kal ZUCTAMOTO

* Opyava
e 2UVOUAOHOC dUO N TTEPICTOTEPWYV IOTWV 84 i Y
« JuvouddlovTal yia va emTUXOoUV K. “ Lungs

OUYKEKPINEVOUG OTOXOUG

e [1.x. oTopax! (emBnAlak& oTpWUATA KAl
adEVEC, AEIOC HUC KAl OUVOETIKOG 1I0TOC) =
XWVEUON Tou paynTou

* ZUOTAMOTO

e 2UVvOUaOouOC aTrd didPopa dpyava Ta
OTTOIa ETTITUYXAVOUV OUYKEKPIMEVO OTOXO
* [l.Yx. yaoTpevtepIKO ouoTnua (OTOHQ,
Adpuyyagc, olooQAyog, OTOPAXI, AETTTO Intestines
EVTEPO, TTAXU EVTEPO, TTAYKPEQG) 2>
XWVEUON Kal atToppopnon Tou payntou

Reproductive
system
(Male/Female)

10



2UCTAMOTO
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© Brooks/Cole - Thomson Leaming

Circulatory system Digestive system Respiratory system Urinary system Skeletal system Muscular system
heart, blood, mouth, pharynx, Nose, pharynx, larynx, kidneys, ureters, bones, cartilage, skeletal muscles
blood vessels esophagus, stomach, trachea, bronchi, lungs  urinary bladder, joints

small intestine, large urethra

intestine, salivary
glands, exocrine
pancreas, liver,
gallbladder



2UCTAMOTO

© Brooks/Cole - Thomson Leaming

Integumentary system
skin, hair, nails

Immune system
lymph nodes, thymus,
bone marrow, tonsils,
adenoids, spleen,
appendix, and,

not shown, white
blood cells,
gut-associated
lymphoid tissue, and
skin-associated
lymphoid tissue

Nervous system
brain, spinal cord,
peripheral nerves,
and, not shown,
special sense organs

Endocrine system

all hormone-secreting
tissues, including
hypothalamus, pituitary,
thyroid, adrenals, endocrine
pancreas, gonads, kidneys,
pineal, thymus, and,

not shown, parathyroids,
intestine, heart, and skin

Reproductive system
Male: testes, penis, prostate
gland, seminal vesicles,
bulbourethral glands, and
associated ducts

Female: ovaries, oviducts,
uterus, vagina, breasts

12



EocwTtepiko MepiBaAAov

* KUTTOPO TTOAUKUTTOPIKWY OPYAVIOHWYV
e 2UVEIOQPEPOUV OTN ETTIRILWON TOU OpYyaAVIOUOU

 Ta mTepioocoTepPa dev BpioKkovTal o€ ETTAQPN ME
TOV £CWTEPIKO KOOUO

* YYPO e0WTEPIKO TTEPIBAAAOV

» Alatnpeital KaTGAANAa waoTe va uttooTnpidel
Cwn Kal Asitoupyia

« EvdokutTapikd uypo (Intracellular fluid -ICF)
* To uypo péoa o€ OAa Ta KUTTAPO
. EEwKUTTaleo uypo (Extracellular fluid -ECF)
To uypd €KTOG TWV KUTTAPWV

» Meookuttdplo uypo (Interstitial fluid) 2>
avaueoa ota KUTTaPA

* [Aaopa (Plasma) - péoa ota aigo@opa
ayyeia

@ BrooksiCole - Thomson Leaming

Cell Interstitial fluid

— Blood
vessel

— Plasma

— —
——~—

Extracellular fluid

13



OuoiéoTaon

« OpoléoTaon (Homeostasis)
 Mia KataoTaon ToU E0WTEPIKOU
TTEPIBAAAOVTOC TTOU ETITPETTEI TN dIATPNON
™G Cwng

* To mepIBAAAoV diatnpeital TTEPITTOU oTABEPO

e 2UVEIOQEPOUV OAQ Ta KUTTAPA, IOTOI KAl
oucTAMATA

* AlatnpouvTtal oTaBepoi TTOAAOI TTAPAYOVTEC

« Auvauikr) KatdoTaon
* ECwrepikEg eTepPaoccig (perturbations)

* 2UVTOMEG METARATIKEC ATTOKPIOEIC (transient
responses) Kal HaKPOoTTPOBeoun TTPOCAPUOYH
(adaptation)

« EmoTtpoon otn otaBepn kartaotaon (steady
state)

Maintain

o

Body systems Homeostasis

Is essential
for

survival
of

Make up

Cells

-

* EAeyxouevol TapayovTeg
e 2UYKEVTPWON BPETTTIKWY POPiwV
* 2uykévtpwan O, kai CO,
o 2UYKEVTPWOTN ATTORANTWYV UTTOTTPOIOVTWYV
° pH
e 2UYKEVTPWON VEPOU, AAATWV Kal
NAEKTPOAUTWV (electrolytes)
» Oykog kai Trieon
* O¢puokpaoia

14



BODY SYSTEMS
Made up of cells organized according to specialization to maintain homeostasis.

ENDOCRINE SYSTEM
Acts by means of hormones secreted into the
blood to regulate processes that require duration
rather than speed—e.g., metabolic activities and

See Chapter 1.

NERVOUS SYSTEM <

Acts through electrical signals to control rapid K T

responses of the body; also responsible for f 5 1
fortmation §om the muﬁtybm—e.g.. consciousness, memory, Regulate
external environment &
L 1 h the See Chapters 4, 5,6, and 7. >
nervous system

<€ y L .
[ $
RESPIRATORY SYSTEM 3

O, 3 Obtains O, from and eliminates CO, to the external

environment; helps regulate pH by adjusting the
CO, =€ rate of removal of acid-forming CO,.

See Chapters 13 and 15.
URINARY SYSTEM
S Important in regulating the volume, electrolyte
e compostion, and pH of the internal environment;
e ~—— removes wastes and excess water, salt, acid,
electrolytes and other electrolytes from the plasma and
eliminates them in the urine.
See Chapters 14 and 15.
. et DIGESTIVE SYSTEM
Nutrients, » Obtains nutrients, water, and electrolytes from
slectrolytes —the external environment and transfers them into
Feces containing ¢ the plasma; eliminates undigested food residues
undigested food 1o the external environment.
residue See Chapter 16.

SYSTEM
Sperm leave male ~¢—— Not essential for homeostasis, but essential for
Sperm enter female  ——- Perpetuation of the species.

_>

EXTERNAL

T CIRCULATORY SYSTEM
ENVIRONMENT

See Chapters 9, 10, and
-—

®© Brooks/Cole - Thomson Learning

Transports nutrients, O,, OO; wastes, electrolytes, and hormones throughout the body.
11.

water and electrolyte balance.
See Chapters 18 and 19.

INTEGUMENTARY SYSTEM %
Serves as a protective barrier between the  ——= Keeps intenal
external environment and the remainder of the body; fluids in
the sweat glands and adjustments in skin blood flow
are important in temperature regulation. Keeps foreign
See Chapters 12 and 17. material out

IMMUNE SYSTEM
Defends against foreign invaders and cancer cells;
paves way for tissue ropai -
See Chapter 12.

MUSCULAR AND SKELETAL SYSTEMS

S\pportandpmtemboqypemandalwbody Enables the
movement; heat-generating muscle contractions are sy, body to interact
important in temperature regulation; caicium is stored with the external
in the bone. environment
See Chapters 8, 17, and 19.

|f =
l

Body systems
maintain
homeostasis

electrolytes

See Chapters 14, 15, 18, and 19.
® Temperature  See Chapter 17.
® Volume and pressure

See Chapters 10, 14, and 15.

Homeostasis is
essential for
suvival of cells

See Chapters 1,2, and 3.
Need a continual supply of nutrients and
0, and ongoing elimination of acid-forming
G, to generate the energy needed
to power life-sustaining cellular
activities as follows:

Food + O, CO, +H,0 + energy
. See Chapter 17,

Cells make up
body systems



OuoiéoTaon

* OJOIOOTATIKA CUCTHHOTA EAEYXOU
1. AiatmrioTwon atmmokAIonG atro Tn oTabepn KartdoTaon
2. Evowpudarwon oxeTikwyv TTANpopopIwyV
3. EkTéAeon KATAAANAWY TTPOCAPUOCTIKWY EVEPYEIWV

* Eyyevig (intrinsic) EéAeyxog
* ToTkOG 0TO KABE Opyavo

o [1.X. XNUIKEC aAAQYEC O€ ECOOKOUUEVO U = DIAOTOAN TwV
ayyeiwv = augnon tou O,

. Ef,wyavng (extrinsic) €Aeyxog
Evépyelec o€ atrokpion AOyw aAAaywyv £Ew ATTO TO OPYAVO

e 2UVTOVIOMOG TNG dpdaaong dlapopwyv opyavwy Kal
OuUoTNUATWYV

* EmtuyxdavovTal pe yeooAafnon Tou VEUPIKOU Kal
EVOOKPIVIKOU CUOTIUATOC

* [l.x. amokpion otn aoknon (BpaxutrpdBeoun Kal
MAKPOTTPOBEOUN)

Ain
variable

Sensor

!

Integrator

v

Effector

Variable
restored

16



OuoiéoTaon

 Avadpaon (Feedback)

* Mnyxaviopog oTaBepoTToinong Twv
EAEYXOMEVWV TTAPAYOVTWV

« ApvnTIKN avadpaon (Negative
feedback)

« AAANayr OTIC TTAPANETPOUG BETEI O€
epapuoyn pia avridpaon n otroia odnyei
TTPOC TNV AVTIBETN KaTEUBUVON

« Teivel va dlopbwvel TNV TTAPAPETPO KAl va

ETTIOTPEPEI TO oUOTNUA OTN OTABEPN TOU
KatdoTtaon (steady state)

Ain
variable

...l Sensor

!

----P{ Integrator

v

oo P Effector

Variable
restored

17



OuoioéoTaon

* Mapadeiypa apvnTIKAG avadpaong
* 'EAeyxoc¢ TnG Beppokpaaciag — 2TTiTI KAl 2ZWHa

Sweating

L)’Thermometer _(')»T-monltorlng 375C | A
nerve cells 2 (99.5°F) Vasodiations:
l g;- A /\
l E; (ggg:g) Set point
Thermostat >et T control Set : -
pomt center pOIﬂt g 36.5°C | Vasoconstriction »
O (97.7°F) Y

¢ l =

Muscles Shiver,
Skin Vessels Constrict,

No Sweat, etc.

Heat \a
Heat, reduce heat loss Shivering

Furnace

18



OuoiéoTaon

« OeTIKR avadpaon (Positive feedback)

AAAayr OTIC TTAPAUETPOUG BETEI O€ Epapuoyn
MIa avTidpaon n oTroia odnyei TTpog Tnyv idla
KaTeuBuvon

Teivel va gvreivel TNV aAAayn oTn TTOPAUETPO
KAl VA €VIOXUEI TNV aAAQyH)

Agv gival TOo0 ouvnBiopévn 60N N apvNTIKN
avadpaon

[1avTta TTPETTEI va UTTAPXEI £VAC JNXAVIONOG
TTOU va oTauaTtd Tn B€TIKN avadpaon

[MapouaoialeTal Kal 0Tav dIAKOTITETAI (ATTO MN-
(PUCIOAOYIKOUC TTPOAYOVTEG) N APVNTIKN
avadpaon

Ain
variable

Sensor

v

Integrator

<€4— Other

Info

v

Effector

&Stop

Mechanism

Variable
changed
further

19



OuoioéoTaon

0 0
A‘y&

* Mapadeiypa BeTIKAG avadpaong

 [€vva
G

Uterine cells

!

Uterine
muscle

Copynght © The McGraw-Hill Comp Inc. Pe quired for

(3) Brain stimulates

~ pituitary gland to
secrete oxytocin

* Oxytocin stimulates uterine
3 contractions and pushes
fetus toward cervix

Contractions

Tpressure
on cervix

20



OuoiéoTaon

* Mnxaviopoi eprpdodiag Tpo@oddTnong
(Feedforward Mechanisms)

e OETOUV O€ EPApPUOYN MIa avTidpaon o€ AVaPOoVH
KATTOI10G aAAQyNC

* [l.x. ©¢a payntou - €KKpIon cAAlou

o [l.x. PaynTtd OTO YOOTPEVTEPIKO oUCTNUA >
EKKPION IVOOUAIiVNG 0€ avauovn TG APiEns TnG
YAUKOCNG

* AIaTapPAXEG OTNV ONOIOOTACN
—>NaBoguoioAoyia (pathophysiology)

ﬂ’ (+) jejunum

Gl System

Tglucose
in blood

'.' Salivary glands

Esophagus Stomach

H j Liver and
P gallbladder
Small intestine

duodenum

' ¥ Pancreas
ileurm

Pancreas |q—

Tinsulin
in blood

Tissues

| Ceaum
Large intestine  colon
rectum

lglucose
in blood
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duoioloyia Tou Kuttdpou

0
D (

» KUtTapa
* OlI HNIKPOTEPEC DOMIKES KAl AEITOUPYIKEC HOVADES
* IkaveEg va diarnpouvTtal o€ {wn

* A&ITOUPYIKEC OPACTNPIOTNTEG TOU KUTTAPOU

« ECapTwvTal a1Td TIC CUYKEKPIMEVES XNMIKEC AAAG Kal
OOMIKEG IDIOTNTEC TOU KUTTAPOU

« Aoun Kal AgIToupyia TwWV OPYaVIOHWV

« ECaptwvTtal atrd 10 OUYKEKPIMEVA KAl GUAAOYIKA
XOPOKTNPIOTIKA KAl TV OPYAVWAOT TWV KUTTAPWYV TOUG
» TpioekaTOupUpPIa KUTTAPA
» [lepiooodtepol amrd 200 TuTTOI

* MNa Katavonon Tng AEIToupyiag XPEIAeTal Kal
MEAETN TWV OOMIKWY OTOIXEIWV TWV KUTTAPWYV

Body systems
maintain
homeostasis

Homeostasis

Homeostasis is

essential for
survival of cells

Cells make up
body systems

22



Aopun Tou Kuttapou

 Baoikn Aoun

1. Kurttapikn yepBpdavn (Plasma or cell membrane)
* AITTAG oTpwua pwao@oAimdiwv (Phospholipid bilayer)
« Anuioupyeital pia “o@aipa” Aimmdiwyv TTou gival udPOo@IAIKNA

MEoa Kal £Ew!

o AlaxwploTIKO @payua petacu ICF kar ECF

o ETIAEKTIKN), HETABANTA KOl ap@idpopn (selective,
variable and bidirectional) TrepaTtdéTnTa dIAPOPWV

HOpPIiwV

« AiauAol (channels), TTopol (pores), KATT.
« Metddoon onuatwy petagu ECF kai ICF

* Y1odoxeic (receptors)

e 2TABEPOTTOINON TOU KUTTAPOU OTOV CUVOETIKO 10TO KAl

oTa GAAa KUTTOPO

Extracellular fluid
Nucleus
Cytoplasm

Cell membrane

Carbohydrate
Glycoprotein

Globular protein

Protein Channel
(Transport protein)

Cholesterol

Glycolipid
Surface protein Alpha-helix protein
Globular protein (Integral protein)

(Integral) cytoskeleton Peripheral protein

Phospholipid bilayer gpogfaamﬂlﬁgl

Hydrophilic head

\ Hydrophobic tail

23




Aopun Tou Kuttapou

0
> (

* Baoikj Aoun
2. KurttapomAaopa (Cytoplasm)

» Aidpopa opyavidia (organelles)
« EvdomAaopikd Aiktuo (Endoplasmic reticulum)
« AkTuoowparta  Zwparta Golgi (Golgi complex)
« Aucoocwparta (Lysosomes)
» [lepoguowparta (Peroxisomes)
« MiToxovopia (Mitochondria)
« OaAapor (Vaults)

» KutoooAio (Cytosol) = kUTTapo + (eAE
« Ev{upaTikdg EAeyxOG TOU VOIAUECOU PETAPBOAICHOU

(intermediary metabolism)

« 2UvBeon TTpWTEIVWYV aTTO pIBocwudaTia (ribosomes)
« AtroBrikeuon AiTToug Kal udaTavepAakwyv

e 2UMTTEPIAQUPBAVEI KAl TWV KUTTAPOOKEAETO
(cytoskeleton)

Rough
endoplasmic
reticulum

Nucleus

Plasma membrane

——Smooth endoplasmic
reticulum

Microfilament

Endocytotic vesicle

Lysosome
) ) Peroxisome
Mitochondrion

Vault Cytosol

Centriole

Golgi complex

Microtubule Exocytotic Vesicle

Ribosomes
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Aopun Tou Kuttapou

0 0
A‘y&

 Baoik) Aoun

3. Tupnvacg (Nucleus)
* [epiBdAAeTal atrd TNV TTUPNVIKA MEUPBPAvVN (ME
TTOPOUC)
» [lepIAauBavel To YEVETIKO UAIKO TOU KUTTAPOU =
deoxyribonucleic acid (DNA)

« DNA

o MeTa@épel YEVETIKEG TTANPOPOPIES KAI ATTOTEAEI TO
AETITOUEPEG TTPOOXEDIO YIA DITTAACIACHO KATA TNV
KUTTOPIKN OlaipEon

« KaBodnyei Tn ouvBeon Twv TTPWTEIVWV

Rough
endoplasmic
reticulum

Nucleus

Plasma membrane

Microfilament 'S Tl =iie Smooth endoplasmic
. J ) : ticulum
: » YA Endocytotic vesicle

Lysosome
Peroxisome

Mitochondrion
/

Cytosol

Vel Centriole

Golgi complex

Microtubule Ribosomes Exocytotic Vesicle
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DNA ka1 ZuvBeon NpwTeivwv

* Makpouopio

o ATTOTEAEITAI OTTO VOUKAEOTIOIO
* Caxapn (deogupiBodn)
* PWOPOPIKN opada

* alwTtouxog Baon
« adevivn (A), youavivn (G), kutoaivn (C) kal Bupivn (T)

* Kavovag TnG CUNTTANPWHATIKOTNTAG
* adevivn ouvOEETAIl JOVO HE Bupivn
* KUTOOIVN HOVO JE youavivn
e Kal avTioTpo®a
« A=Tkal G =C og OAa Ta €idn
« (A+T /G + C) diagépel atro €idog o€ €id0C

AgoupiBodn

Bdon

/

Pdwo@opik Opada

Kutooivn (C)

)

MNouavivn (G)

Adevivn (A)
Oupivn (T)

26



DNA ka1 ZuvBeon NpwTeivwv

« AiItTAR éAIka Tou DNA
« 1953 Watson kai Crick = povtéAo OITTANG EAikag DNA

* QTTEIKOVION UE AKTIVEG-X
« heyaAUTePN BloAoyikA avakdAuwn Tou 20°Y aiwva

* MOVADIKEG IDIOTNTEC
* MOPIO 1I0AVIKO WG YEVETIKO UAIKO

* AUO TTOAUVOUKAEOTIOIKEG OAUCIOES
« 0egl6oTpOPN DITTAN EAIKQa
* alwTouxec PBaoeic ouvdEovTal uE DECHOUC UDPOYOVOU HE TIG
ATTEVAVTI

* AUO aAucideg evog popiou DNA gival CUUTTANPWHATIKES
» KaBopilel N pia TNV AGAAN
* KABe aAucida KaAoUTTI yia oUVOEDN CUUTTANPWHATIKAG
* QU0 dikAwva popia DNA TTavouoIOTUTIa JE TO UNTPIKO HOPIO
* KATaAANAOTEPO POPIO VIO TN dIATPNON KAl TN METARiIBaon
YEVETIKAG TTANpOQopiag
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DNA ka1 ZuvBeon NpwTeivwv

* AuTOdITTAQCIACNOG

“CEKOUNTTWVETAI” OTTWC £va PEPPOUApP
KGOe aAuoida Tou va XpnoIheUEl oav KAAoUTTI
* OXNMATIOPOG PIAG CUPTTANPWHATIKAG aAuaidag

e TTapaywyr OUo TTaVONOIOTUTTWY OiKAWVWYV popiwv DNA

* E10Ikd évlupa “emdiopOwvouv” TTpoBAnuaTa
* Mtropouv va cupuBouv “AdBn” (dnA. HETAAAGLEIQ)

o AVTIYPA@ETAI XWPIG AaOn

METAPEPETAI ATTO YEVIA O€ YEVIA KATA TNV KUTTOPIKN
dlaipeon

* YpioTaTtal aAAayEg

YVWOTEC WG METAOAAAEEIC
OnuIoupyouvTal TTAPAAAAYEC

opyaviouoi Trpocapuolovtal KOAUTEPQ O€ METARBAANOMEVEG
OUVONKEC
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DNA

Kal ZuvOeon lNMpwTteivwv

 XpwHoowuaTO

XPwHATICovVTal EVTOVA JE EIDIKEC XPWOTIKEG OUTIEC

BpiokovTal oTOV TTUPrVa TOU KUTTAPOU

Ol POPEIC TNG YEVETIKAG TTANPOYPOPIAC OTA EUKAPUWTIKA KUTTAPA
QUTOTEAEIC KANPOVOMIKES HOVADEC

DNA eival To Bacikdé ouoTaTikO
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DNA ka1 ZuvBeon NpwTeivwv

* APIOUOC XPWHOCWHATWYV

* XOPOKTNPIOTIKOG YIa KABE €id0C
¢ avBpwTtrog 2> 46
* eNId =2 46
* OKOUANKIa = 1
« KaBoupia > 200 kai TTAéov
e yevika atmrd 10 w¢ 50

* QIAPOPOTTOIOUV E£va €id0C ATTO £€va GAANO
* OXI TOOO O APIOUOC TWV XPWHOCWHATWY
* KUPIWG N YEVETIKA TTANPOPOpPIa TTOU UTTAPXEI 0" auTd
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DNA ka1 ZuvBeon NpwTeivwv

* XpwHoowWHaATA
* 0¢ {euyapla OoTa CWPATIKA KUTTAPQ

« €va Ceuydpl atro KABe €idog = OITTAOEIDEC
KUTTapPO (1 2n)

* 46 xpwpoowuaTta =2 23 dla@opeTIKA (suydpia
e 0¢ KABe Ceuyapl
e OuOAOYa XPWHUOOWUATO
e OMOIO WG TTPOG TO PMEYEBOC KAl TN HopPPn TOUG
« ECaipean: QUAETIKA XPWHOCWHATO
e MOVO £va OTOUG YOMETEC
* WOVO €va =2 atrAocidn kutTapa r (1n)
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DNA ka1 ZuvBeon NpwTeivwv

o
N
N

¢

« Xpwpoéowua
*  EKATOVTAOEG N Kal XIANIADEC DIAPOPETIKA yovidia
* O€ YpaPMIKN dlaTacn

* [ovidlo
* TTANPOYOPIAKN HOoVAda
* KQTTOIO XOPAKTNPICTIKO TOU OpYyaVIOHUOU
* XPWHA TWV YATIWV OTOV AvBpwWITTO
* MNKOG TWV QTEPWV OTIC HUYEG
* XPWHA TWV OTTEPUATWY OTA PTTICEAIN K.QL.
e IO KOBopIouEVN OEIpd aTTO VOUKAEOTIOIO

* gA€yxouv Tn doun OAWV TWV TTPWTEIVWV EVOG OpYyavIOUOoU
» AgIToupyia TNG TTPWTEIVNG OXETICETAI ApETA (av gival DOPIKO OUOTATIKO)
N éuueca (av gival EvCUPO) PE KATTOIO KANPOVOUIKO YVWpPIoUa

* ApIOUOG TWV JIAPOPETIKWY YOVIDIiWV
* 10i ~5-15
* BnAaoTika ~ 50.000
* AvBpwTtrog > 100.000 (;)

Xpwuéocwua

MNovidio
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DNA ka1 ZuvBeon NpwTeivwv

* MNpwTEiveg
e 2UVvOUAONOC 20 auIvoLEwy

* Nwg kwdikoTrolouvTal e 4 Baoceig
(Yypaupara);

 Mia Bdon
« AT,G,C
* 4 KwOIKOI

« Avuo Bdoeig
« AA, AT, AG, AC, TA, TT, KATT
* 16 (4?) kwdIKoi

« Tpeig Baoccig
« AAA, AAT, ..., GCT, GTT, KA1r
* 64 (4%) kwdIKoi
o TpImmAETeC BAoewv =2 KwdIKOVIA

* Kwdikég DNA
* Tpladikdg
«  Kwdikovia Evapens kai ARgng
* Ek@uAiopévocg
« EmkaAuttopevog

TGG ATC GCA
N AN
4 Y4 Y4 A\
TTG GAT CGC
N N
4 RAYA Y4 A\
ACT )
ACC Opeoviv
ACA > P f
ACG
TGG } TputrTOoQdavn
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DNA ka1 ZuvBeon NpwTeivwv

 MeTaypapn
* Metagpopd TTAnpo@opiag atrd 1o DNA
e 2UvBeon RNA (MRNA)

* RNA
* AvTiypa@o evog yovidiou
* 10106 KWAIKOG
e OupakiAn (U) avti Bupivn (T)

« 2UvBeon RNA
« EkTeAgiTal pE OKpIBEIa
« Agev atmrokAgiovral AaGn
« AAGOn dev kKAnpodoTouvTal

Kevtpiké Adypa Mopiakng

BioAoyiag
n AuTOdITTAACIOO UGG
DNA
1 MeTaypan
RNA
1 MeTtad@paon
MpwrTeiveg
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DNA ka1 ZuvBeon NpwTeivwv

Cytoplasm

. Nucleus
1. Transcription

B R URIEE EYE N LT

Completed mRNA

Amino acids

2. Translation

Completed

Protein 3. Completion of

synthe5|s

Ribosome
(with rRNA)
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How mRNA COVID-19
Vaccines Work

How Viral
Vector COVID-19
Vaccines Work

Understanding

the virus that
causes COVID-19.
Coronaviruses, like the one that
causes COVID-19, are named for
the crown-like spikes on their
surface, called spike proteins.

These spike proteins are ideal
targets for vaccines.
What is mRNA?

Messenger RNA, or mRNA, is
genetic material that tells your
body how to make proteins.

What is in the vaccine?
The vaccine is made of mRNA
wrapped in a coating that makes
delivery easy and keeps the body
from damaging it.

How does the
vaccine work?
The mRNA in the vaccine teaches
your cells how to make copies

of the spike protein. If you are
exposed to the real virus later,
your body will recognize it and
know how to fight it off.

GETTING VACCINATED?

For information about COVID-19 vaccine,
visit: cdc.gov/coronavirus/vaccines

The vaccine DOES
NOT contain ANY
virus, so it cannot
give you COVID-19.
It cannot change
your DNA in any way.

When your body
responds to the
vaccine, it can
sometimes cause 8

mild fever, headache,

or chills. This is

completely normal
and s sign that the
vaceine is working.

After the mRNA delivers the
instructions, your ceils break
it down and get rid of it.

Understanding
the virus that

causes COVID-19.
Coronaviruses, like the one that
causes COVID-19, are named for
the crown-like spikes on their
surface, called spike proteins.
These spike proteins are ideal
targets for vaccines.

What is a viral
vector vaccine?

Aviral vector vaccine uses a
harmless version of a different
virus, called a "vector, to deliver
information to the body that
helps it protect you.

How does the
vaccine work?
The vaccine teaches your body how
to make copies of the spike proteins.
If you are exposed to the real virus
later, your body will recognize it and
know how to fight it off.

GETTING VACCINATED?

For information about COVID-19 vaccine,
visit cdc.gov/coronavirus/vaccines

The vaccine DOES
NOT contain the virus
that causes COVID-19
and cannot give you
COVID-19, It also
cannot make you sick
from the virus that is
used as the vector. It
cannot change your
DNAin any way.

When your body
responds to the
vaccine, it can
sometimes cause
tiredness, headache,
muscle pain, nausea,
or mild fever. These
are normal signs the
vaccine is working.

Antibody




ETrépevn AlaAedn ...

AIGAEEN 2
QuoioAoyia Tou Kuttdpou — Mépog B

Neupwveg (neurons) Kai yAolaka (glial) kotrapa
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